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(57) Abstract 

Sulfonamide derivatives exhibiting matrix metalloprotease inhibiting effects, which are compounds represented by general formula 
(I), optical isomers thereof, pharmaceutical^ acceptable salts of both, or hydrates of them: wherein A is a group represented by the general 
formula (la): (wherein R 5 is hydrogen or the like), or the like; R 1 is hydroxyl or the like; R 2 is a single bond, optionally substituted arylene, 
or optionally substituted heteroarylene; R 3 is a single bond, -C^C-, or the like; R 4 is optionally substituted aryl, optionally substituted 
heteroaryl, or the like; and m is 0 or 1. 
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AH, 2 3 -*-x = /|/) , 5 *V u;i/ («*tt, 2--f$*V>J 

10 ;k 4--f ^*Vy;i/)\ tf^Vy;]/ («jltf, l-tf^v"^)/, 3-t7V'J 
. -fyfryu 3-^vf7^j;i/) „ -fywj* («* 

14\ 3-^V*1t>;y;v) . **-*Vy7l/ 2-X*W*)>\,) s ?y 

VVJb (Mz.&s 2-f-TW)),) y (Dili, 2-tfy$?;w 3-tf 

15 71/ 2 -tf y $ j?=;k 4-KtMy=^) % K'J^y=;M«i«, 

3 - if y w-)),) , f h7 ( /^v l H-x h^y y;i,) % 

t^Utv (Witf, i,3, 4 -***5?7 , y >;;i/) x T-r^rvry 71/ (^^« % 



6 -4 > F U > 4 V4 > H U 71/ >F'j;i/) , * > 

20 H'J^ (MU, l--f>K>J;K 2--f>KU^ 3--f>KU;v), -Y >^ 

v*y7i/ («a« % 3-^>y^y;v) , 7-yx* 8-7'j_;n % * 

y y , +7';;Ki»xit 2 - * y y 7K 5 - *y y 71/) , 7 * 7 (0j 

AH, 1-7^7^ = *) , t7f 'Jy^l/ 2-t7f;y = ^) v 

25 2-*>>7-71/) N 'J (01* « x 2- + t^'J 

-71/) » i/>yyx;u (#(*.{£, 3 —>>y y , («*.«, 



1 , 



3, 4- 



y y;i/> _ ; > k y 2 k y ^-7i/> 



9 



WO 00/58304 



PCT/JP00/01708- 



2-7r'J^-;i/) % #;ww;;i/ («itt, 2 -#7W^./ y ;k 

MJ5?^) ^ 7^0^ 1 -7** »; S>-7K 2-T9V*J-fr) ^ 

7 ? -)], (mx\z, i-^>>;77-jk 2-^^> i ;77-;v) , 
71/ 3 v^-y-v y % >j ;i/ «fji« x 2- 

>^7^>J 71/ 2 -^>V^7\/>J7I/) > -0^7'J71/ 3 

10 -^>^7 '7 71/).. ^>^^3i-;i/ («*.tf N 2 -^>vT^i-;i/) 3£#3M;f£> 

*07l«H»4< r^D7'J-*7A**j fctt, buIB rfij& T71/*71/ J Off* 
15 ©iSigCHUlB rAfD7 U -71/j #g&bfcfcCDT*, C*ie>(4pJfgfc£TCD<fftg 
-eS^td^o f7y'J;vyf;v (0«;L«s 4 -*7 S J U 7M ^-71/) N 

^7\7 »7 71/i^ 7P (MxlJ, 5 -f-T V* '7 71/- 2 -^^71/ ) , 'OVf-TWfr 
^^1/ (0J*«, (/O^fTV'-il/- 2 --f71/) ^^;i/) , > K 'J )i * =f- 7l> 
U > h*-7l/- 3 -^71/) ^^71/) % 4 ^^V^'J 71/^^71/ («*« % 
20 4 --f 9 71/^^71/) „ ^ > V 7 ^ 0 71/ ^ ;i/ ;(0J*.«* 2-^>^/^7 

^U71/^^71/) s -i >W V 1 ->f >*VU 71/^^71/) , ^ 

>V h V TV U 71/^^71/ 1 h V7*J , 'Ov'* 

-/';71/^^71/ (^Oxlfs 2 -^>\/*y> ij 71/^^-71/) , ^ > V* -f 5 y V* '7 71/ p< ^ 
71/ («itt, 2 -^>\7-< '^'j 71/^71/) N (0|*.« v 4- 

25 £ US' 71/ ^71/) ft* 0 



10 



WO 00/58304 



PCT/JP00/01708 - 



v?^yp , ^^Ky-/u 1 - ^ ^ k i; — 

ao » -< v 4 y y y —>v ^y^^KU-^) , 

10 3 y = x 4H- [1, 2, 4] *iffi?7'/-^- 5 

1, 2, 3, 4-fl>7tKa- [l, 8 ] -f-yf- V i?ls!$&%-lf btl 

So 

D>;-;i/ N -e;i,*>j-,k 4H- [i, 2, 4] *jt*/-a>- 5 - 

15 1, 2, 3, 4-rF7tFn- [1, 8] -J- 7 ^ y V^#*f 3; L l>„ 

rry-u^j ^=5 rry-^j C2«itt»t5 0 #j 

= -J- 7 ft 3. ££>(£pb<ii, 1, 2-7! 

1,4- 7 I = ^iS||f( > }i5, 
20 ^rnry-l-yj iji, iS r^f D7y-;h ©2«I^ 

fcft5„ §f>|r#b<tt, 2, 5 -f*7i VS^-f^K 2, 5-77^v?^/P^ 

#*»ffefta 0 

«r y .-A'SB^dSflfriB rry-ywj t*i)57!)-;^/ut;=^$-s^t5, fly*. 



11 



WO 00/58304 



PCT/JP00/01708- 



>, sec-mt+A tert-7Wt^|4s$mtii 0 jfH< 

fc5/8RH\ BUlB^D^XCtoT 1 ~8<@m, » $ L < tt 1 ~ 5 fl»f 
l ^ D ^^K ^;WDi^ MJ7Wdz^, j;^nDxf;K h 



12 



. WO 00/58304 



PCT/JPOO/01708 - 



iU<IJg^7? y*;Wt; = ;K T vvK 7^**v, gi& $ 2xTT V">T t> J: 

mmtsfrx^xh «tv^ fciis. cms, a, £-c©wtgfc& 

ST* 1 Ittllib^o 
20 tt, k Ko^i/, fift7^*>w**i/^ujtv\ 

^T^ct^T 7 U , r|n$titi^*J;i^rD7';-;i/j N rg&$ft 



13 



WO 00/58304 



PCT/JP00/01708 - 



D<?>, -Ytl, ^7A fiftT-^^r-W/^ + J/^jftSptf&na, 

15 «7**;k tFD*A fi« 7 ;i/ Mr****-*, /\Dy>, 

^ntedRTA^K ^B«*T/U*^**i/ % ^IfttL<«Hft7?y, ^g 
^fcL<IJIi7?/*;U7j-; = ;i, > 7 is ft Z 0 

25 R 8 £<fctfR 9 K;fett;z, rgj^$j XT ^ t ^j ;l ^ ?D7 , ; _ ;1/J ^ rgftsft 



14 



WO 00/58304 



PCT/JP00/O1708- 



is m «r mm-r z> ft * ©a & ©^n 

*BWfl3£» ( I ) HU JUTt^-fai^J^^^ffl^, WO 97/27174 Jc 
10 !a«4£ftT^3£a (AS~F$) tf&ftj©£& i: BIS® fx -5 Z tit 

2 -*;i/Jt?* w > K 'J >S§*#^ 3 j/- 3 , 4-i'tFn-f y + ; 
WO 9 7/0 5 1 3 5 tlt 2 - a 7 O D >|§a*f*#tB«<* *IT S. 




COR 



,11 



COR 



,11 



R' 



l 4 -R 3 -R 2 -S0 2 -Hal 



0 



S0 2 — R 2 -R 3 -R 4 



(IV) 



(V) 




20 



(VI) 



15 



WO 00/58304 



PCT/JP00/01708 - 



(5£*s AS. R 2 > R\ R\ &&Vm&mmtmmms R ll litt7;v^)K 
Hal li/>D7>£^-r) 

(SUg) 

ttiftmn-C (IV) %X)V*>yz Fgg3?ft (V) ^ki<if^ 
5 &£ 0 W097/2717 4fcB***lT^4 (Aft-Sl II) tiS©^ 

(I2II) 

fb£t> (V) ©*;v#*^;i/a©«H*.£ltt««u R'tf-cooHx-fes 

(VI) £*§£I*gT-293 0 Protective Groups in Organic Synthesis, 
10 Theodora W Green (John Wiley & Sons) <jFfcE*©J&ttfc(ifcoTfT5Ci:jB*-e 
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ftft* ffljflu mm, ISIs ttti^i, j/3«^, SSftgE 

5 I, V7>J7, j, u ->m. «Att»it«, £4 

10 ©*»aK:*©«iSK:aLfc«jBai, «&*!u im, mnmmvmm 

*p\ )$ACgnf^t5i^ ItO. 1-10 0 mg/kg/BT-fe &, b 
15 < 14 1 - 2 0 mg/kg/BT-ifcSo 

«Ttz^j|g^i5 < tvg5®^$^if-r*#gra$$ sen b < mwtzft. 

Me : ^ ^ ;i/ 
20 E t : 

'Pr :-fV7D fcf;i/ 

n B u : n 

l Bu : tert - 
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25 
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A-1 



(Hlg) 

dl-2-p< is* V K y ><D)&mmi) (1.45g, 6.79mmol) &^*o 

np<*> (20mL) KM**, liiilTSIlIT N-^ f !/ y (2.2 
5 mL, 20.0 mmol) *3 «fc tK 4-— h n >M > ^ ;\, y # - ,\, $ n y 4 K(2) ( lg, 4.51 
mmol) SrJn*.* MX'-&&m& L fc. EJS»«&*-2NJfil*K:agf % 

h V ?AKTft»ll v llflEitU lfi««ftiit(1.97 g). 
*V)\'*yJ*>7 a-7 ^^77^|;# U ftKac^^Wn-^^^^-l/S T**gffiL 
10 5 £#*ttftflE*#fc(i.46 g)o M^/Wn-^ q Sfe B B B 

^-g-^(3)(^^-feS^ B B 0, l.02g)*1§fc. M62%„ 
IR v max(cm-i)(KBr):1749, 1606, 1529, 1360, 1350, 1173. 

»H-NMR(6 ppm)(CDC] 3 ) 3.14(dd, J=5.2. 16.4 Hz, 1H). 3.29(dd, J=10.2, 16. 
4 Hz, 1H), 3.80(8, 3H). 4.87(dd, J=5.3, 10.2 Hz, 1H). 6.95-7.30(3H), 7.53 
15 (d, J=8.0 Hz, 1H), 8.03(d, J=9.2 Hz, 2H), 8.30(d, J=8.6 Hz, 2H). 
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TtmftVf cisHi4N 2 o 6 s t lx 

Veil®.: C53.03; H, 3.89; N, 7.73; S, 8.85. 
MmU: C, 53.36; H, 3.84; N, 7.78; S, 8.74. 
(S2I|) 

5 ^b^^(3)(918 mg, 2.53 mmol)£: */ j> ^/Ufc/uj* 7 $ K 10 ml ld}$#? L7K$Hk; 

1.08g £#fc 0 ^* J -^/7k<t 9 ff^ H B a Mfc£-4&(4)<8**fe*itti& 818mg) 
*#fc 0 M 97% 
10 161-163°C 

IR v max(cm i)(KBr):3479, 3371, 1749, 1624, 1593, 1348, 1329, 1153. 
'H-NMR(S ppmXCDCla) 3.07(dd, J=5.3, 16.4 Hz, 1H), 3.21(dd, J=10.4, 15. 
8 Hz, 1H), 3.2-3.70(2H), 3.79(s, 3H), 4.75(dd, J=5.5, 10.4 Hz, 1H), 6.59(d, 
J=8.8 Hz, 2H), 6.9-7.25(3H), 7.55(d, J=8.8 Hz, 2H). 
15 Tim-tiffi C16HJ6N2O4S t LT 

WJUt: C.57.82; H, 4.85; N, 8.43; S, 9.65. 

C, 57.85; H, 4.86; N, 8.31; S, 9.44. 

(|3Ig) 

-fk-a-fe(4)(788 mg, 2.37 mmol)£ 50%^^ J — yUjfcffiEjfc 20 ml IdM 
20 1.5 ml £iQxl*)® 0~5°Cld&£p&, SEW»:J- h V V -A (0.35 g, 5.07 mmol)£ ?k 3 
ml IZ®MVJ*IWL& SttJB 5 CiT L,-fc©££©££-C 20 Lfc 

{VTV-V J*i&(DfflM)o te£^(5)(750mg, 2.37mmol)£ f!) 15 ml Idjgft? 

& . - 2o~ - 3o°c in & m l „ 5fe id m si t it & m (4) © *j r / = ? a j& © »j » & & 

i-tf^»< dPa-MldM U-g*»# L fCo K&ttfc 2N-i£gg 100 ml Id & 
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ffcTWfcfi Ufc (6) 385 mg)£#fc 0 31%. H£ 145- 

7(dec) < C 

IR v max(cm i)(KBr):1743, 1595, 1309, 1281, 1165. 
5 «H-NMR( 5 ppm)(CDCl 3 ) 0.95(t, J=7.2 Hz, 3H), 1.39(m, 2H), 1.65(m, 2H), 2.69(t, 
J=7.5 Hz, 2H), 3.05-3.35(2H), 4.88(dd, J=5.3, 9.8 Hz, 1H), 7.0-7. 4(5H), 7.6(d, 
J=8.0 Hz, 1H), 8.04(d, J=9.2 Hz, 2H), 8.13(d, J=8.4 Hz, 2H), 8.31(d, J=8.8 Hz, 
2H) 
(I,4Ig) 

10 fc-&fe(6)(200 mg, 0.39 mmol)£r * $ J -^(2.4 ml)/x h7fc V u 7 y v{2A 
ml)fc»«?U. M\ZX lUfcMitl- h V *A*8»(1.2 ml, 1.2 mmoDSrAOx, 

0.18 g »fc 0 T-fe FWii.^^t>J;iJffi B Ufli^(A.l)(^#fe^ a B B 
15 153 mg)^#/c„ JtK^ 79%, 
Mk& 185-186°C. 

IR v max(cm-')(KBr): 3433, 1718, 1658, 1498, 1381, 1227, 1163 
iH-NMR(6 ppm)(DMSO) 0.91(t, J=7.3 Hz, 3H), 1.33(m, J=6.9 Hz, 2H), 1.6 
l(m, 2H), 2.67(t, J=7.5 Hz, 2H), 3.07(dd, J=4.1, 16.4 Hz, 1H), 3.3-3. 5(1H), 
20 5.05(dd, J=4.4, 10.6 Hz, 1H), 6.6-7.3(3H), 7.43(d, J=8.0 Hz, 3H), 8.07(d, 
J=8.4 Hz, 2H), 8.17(d, J=8.8 Hz, 2H), 8.32(d, J=8.6 Hz, 2H), 13.0-13.4(br 
s, 1H) 

TtmftVr C26H2BN5O4S Ht 

WJHt: C, 62.01: H, 5.00; N, 13.91; S. 6.37 
25 mmm: C, 61.89; H, 4.84; N, 14.16; S. 6.59 

1 *3 ±0? Hoffman, R. V. Org. Synth. 1981, 60. 121.ldEttO*ffi h fflm 
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©#&XMfc£fc(A.2)M!s£fc(A-5)&£j«l,fc. 
Hit 09 6 




(SB l IS) 

(I21g) 

Tamura, Y. et al., J. Med. Chem. 1998, 41, 640. in 15 « £ tiltftfe <b L 
te£-flj(ll)$r#fc. 
10 (»3Ig) 
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12 N — 





C0 2 Me 



9 



mi Iff 



ca: 



C0 2 H 



1211 




A-9 



(Sllg) 

Tamura, Y, et al., J. Med. Chem. 1998, 41, 640.^ M £ fitz^m t mm\Z L 
5 (I2II) 
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1 



No. 


No. 




iH-NMR (DMSO-de) 


i 


A-l 


Cm 


0.91(t, J=7.3 Hz, 3H), 1.33(m, 
J=6.9 Hz, 2H), 1.61(m, 2H), 
2.67(t, J=7.5 Hz, 2H), 3.07(d 
d, J=4.1, 16.4 Hz, 1H), 3.3-3. 
5(1H), 5.05(dd, J=4.4, 10.6 H 
z, 1H), 6.6-7.3(3H), 7.43(d, J= 
8.0 Hz, 3H), 8.07(d, J=8.4 H 
z 2H^ 8 1 7<V1 ,T=8 ft T-It 9H1 
8.32(d, J=8.6 Hz. 2H), 13.0-1 
3.4(br s, 1H) 


2 


A-2 


* - - 


0.92(t, J=7.5 Hz, 3H), 1.27-1. 
41(m, 2H), 1.56-1.70(m, 4H), 
1 78-2 ORfm &Y\\ 9 71 ft T— 7 
5 Hz, 2H), 3.20-3.48(m, 2H), 
4.20(dd, J=4.2, 8.7 Hz, 1H), 
7.49-7.56(m, 2H), 8.04-8.1 l(m, 
4H), 8.36-8.42(m, 2H), 12.80 
(br s, 1H) 


3 


A-3 




1.5-2.1(4H), 3.2-3.5(2H), 4.2 
(m, 1H), 7.58(t, J=8.8 Hz, 2 

8 ftflfH J— S ft H-7 ft 
n./, o.uo^u, ti — o.D nZ, ^--Tl^, o. 

24(m, 2H), 8.40(d, J=8.6 Hz, 
2H), 12.5-13.2(1H) 


4 


A-4 




1.9(m, 1H), 2.06(m, 1H), 
3.18(dd, J=3.9, 10.2 Hz, 1H), 
3.35(m, 1H), 3.88(s, 3H), 
4.03( m , 1H), 4.32(dd, J=4.2, 9.3 
Hz, 1H), 7.24(d, J=9.6 Hz, 2H), 
8.08(d, J=8.7 Hz, 2H), 8.10(d, 
J=9.6 Hz, 2H), 8.37(d, J=8.7 
Hz, 2H) 


5 


A-5 


' S - N 'S0 7 -Q-X^-Q-nBu 


0.92(t, J=7.5 Hz, 3H), 1.13-1. 
41(m, 4H), 1.52-1.68(m, 5H), 
2.03(d, J=12.9 Hz, 1H), 2.71 
(t, J=7.5 Hz, 2H), 3.24(m, 1 
H), 3.73(d, J=12.9 Hz, 1H), 
4.62(d, J=3.9 Hz, 1H), 7.49-7. 
55(m, 2H), 7.99-8.04(m, 2H), 
8.05-8.1 l(m. 2H), 8.32-8.37(m, 
2H), 12.95(br s. 1H) 
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*2 



No. 


No. 




iH-NMR (DMSO-de) 


6 


A-6 




2.33(s, 3H), 3.08(dd, J=11.0, 

6.6 Hz, 1H), 4.25-4.40(3H), 6. 
97(d, J=3.8 Hz, 1H), 7.22(d, 
J=3.8 Hz, 1H), 7.15-7.35(6H), 
7.43(d, J=7.8 Hz) 


7 


A-7 


Cn, n _ /=\ 


1.50-1.73(m, 2H), 1.77-1.95(m, 
2H), 2.35(s, 3H), 3.17-3.32 
(m, 2H), 3.98(br d, J=7.8 Hz, 

iri/f i.&iyd, o—l.o nz, £tl) y 

7.46(d, J=3.9 Hz, 1H), 7.48(d, 
J=7.8 Hz, 2H) 


8 


A-8 




1.93(m, 1H), 2.06(m, 1H), 
2.35(s, 3H), 3.22(dd, J=3.6, 10.8 
Hz, 1H), 3.36(m, 1H), 4.07(m, 
1H), 4.24(dd, 3=4.5, 9.3 Hz, 

Hz, 2H), 7.49(d, J=8.1 Hz, 2H), 
7.50(d, J=3.6 Hz, 1H), 7.73(d, 
J=3.6 Hz, 1H). 12.71(br s, 1H) 


9 


A-9 


L5UL„ _n_/ == v - Me 


2.95(s, 6H), 3.10(m, 1H), 4.56 
and 4.62(Abq, J=15.6, 2H), 
4.78(t, J=5.1 Hz, 1H), 6.70-6. 
77(m. 2H) 7.13-7 23(m 4H) 
7.30(d, J=3.9 Hz, 1H), 7.47-7. 
53(m, 2H), 7.59(d, J=3.9 Hz, 
1H). 12.92(br s, 1H) 


10 


A- 10 




2.95(s, 6H), 3.10(m, 1H), 4.56 
and 4.62(Abq, J=15.6, 2H), 
4.78(t, J=5.1 Hz, 1H), 6.70- 
6.77(m, 2H), 7.13-7.23(m, 4H), 
7.30(d, J=3.9 Hz, 1H), 7.47- 
7.53(m, 2H), 7.59(d, J=3.9 Hz, 
1H), 12.92(br s, 1H) 
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m 3 



No. 


No. 




iH-NMR (DMSO-de) 


11 


A-ll 


so 2 -I jLr = \-N Me 

S " Me 


2.95(s, 6H), 6.68-6.75(m, 2H), 
7.31-7.38(m, 3H), 7.46-7.54 
(m, 3H), 7.69(d, J=7.8 Hz, 1 
H), 7.88(dd, J=0.6, 4.2 Hz, 1 
H), 8.02(dd, J=0 9 8 1 Hz 1 
H), 13.61(br s, 1H) 


12 


A- 12 


Col 

^^N^COOH 


2.94(s, 6H), 3.06(dd, J=4.8, 1 
6.8 Hz, 1H), 3.43(dd, J=ll.l, 
16.8 Hz, 1H), 4.85(dd, J=4.8, 
11.1 Hz, 1H), 6.68-6.74(m, 2 
H), 7.04(m, 1H), 7.18(d, J=7.2 
Hz, 1H), 7.26(m, 1H), 7.31 
(d, J=4.2 Hz, 1H), 7.40-7.50 
(m, 3H), 7.64(d, J=4.2 Hz, 1 
H), 13.16(br s. 1H) 


13 


A-13 


COOH 


1.33-1.65(m, 2H), 1.69-1.89(m, 
2H), 2.51-2.75(m, 3H), 2.97 
(s, 6H), 3.36(m, 1H), 3.55(dd, 
J=2.7, 10.8 Hz, 1H), 6.76(d, 
J=9.0 Hz, 2H), 7.42(d, J=3.9 
Hz, 1H), 7.54(d, J=3.9 Hz, 1 
H), 7.57(d, J=9.0 Hz, 2H), 1 
2.53(br s, 1H) 
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,COOH 




rr . . 

V-N Xr2 _ r3 _ r4 ^ N COOH N ^COOH 

R 2 -R 3 -R 4 , R 2 -R 3 -R 4 , 




COOH 



^s^s^COOH 

V\/ N V2_ R 3 -D 4 N — N 

» V-R3-R4 

( R 2 , R 3 , R 4 ) = (1,4-phenylene, -CH 2 -, Ph), (1,4-phenylene, -CH 2 -, 4-Me-Ph), 
(1,4-phenylene, -CH 2 -, 4-Et-Ph), (1,4-phenylene, -CH 2 -, 4-nPr-Ph), (1,4- 
phenylene, -CH 2 -, 4-iPr-Ph), (1,4-phenylene, -CH 2 -, 4-nBu-Ph), (1,4-phenylene, 
-CH 2 -, 4-tBn-Ph), (1,4-phenylene, -CH 2 -, 4-OMe-Ph), (1,4-phenylene, -CH 2 -, 

10 4-OEt-Ph), (1,4-phenylene, -CH 2 -, 4-SMe-Ph), (1,4-phenylene, -CH 2 -, 4-F-Ph), 
(1,4-phenylene, -CH 2 -, 4-Cl-Ph), (1,4-phenylene, -CH 2 -, 4-Br-Ph), (1,4- 
phenylene, -CH 2 -, 4-CFs-Ph), (1,4-phenylene, -CH 2 -, 4-N0 2 -Ph), (1,4- 
phenylene, -CH 2 -, 4-NH 2 -Ph), (1,4-phenylene, -CH 2 -, 4-NHMe-Ph), (1,4- 
phenylene, -CH 2 -, 4-NMe 2 -Ph), (1,4-phenylene, -CH 2 -, 4-NHEt-Ph), (1,4- 

15 phenylene, -CH 2 -, 4-NMeEt-Ph), (1,4-phenylene, -CH=CH-, Ph), (1,4- 
phenylene, -CH=CH-, 4-Me-Ph), (1,4-phenylene, -CH=CH-, 4-Et-Ph), (1,4- 
phenylene. -CH=CH-, 4-nPr-Ph), (1,4-phenylene, -CH=CH-, 4-iPr-Ph), (1,4- 
phenylene, -CH=CH-, 4-nBu-Ph), (1,4-phenylene, -CH=CH-, 4-tBu-Ph), (1,4- 
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phenylene, -CH=CH-. 4-OMe-Ph), (1,4-phenylene, -CH=CH-, 4-OEt-Ph), (1,4- 
phenylene, -CH=CH-, 4-SMe-Ph), (1,4-phenylene, -CH=CH-, 4-F-Ph), (1,4- 
phenylene, -CH=CH-, 4-Cl-Ph), (1,4-phenylene, -CH=CH-, 4-Br-Ph), (1,4- 
phenylene, -CH=CH-, 4-CF 3 -Ph), (1,4-phenylene, -CH=CH-, 4-N0 2 -Ph), (1,4- 
5 phenylene, -CH=CH-, 4-NH 2 -Ph), (1,4-phenylene, -CH=CH-, 4-NHMe-Ph), 
(1,4-phenylene, -CH=CH-, 4-NMe 2 -Ph), (1,4-phenylene, -CH=CH-, 4-NHEt-Ph), 
(1,4-phenylene, -CH=CH-, 4-NMeEt-Ph), (1,4-phenylene, -C=C-, Ph), (1,4- 
phenylene, -C= C-, 4-Me-Ph), (1,4-phenylene, -C= C-, 4-Et-Ph), (1,4-phenylene, 
-C=C-, 4-nPr-Ph), (1,4-phenylene, -C=C-, 4-iPr-Ph), (1,4-phenylene, -C=C-, 

10 4-nBu-Ph), (1,4-phenylene, -C s C-, 4-tBu-Ph), (1,4-phenylene, -C s C-, 4- 
OMe-Ph), (1,4-phenylene, -CsC-, 4-OEt-Ph), (1,4-phenylene, -C=C-, 4-SMe- 
Ph), (1,4-phenylene, -C=C-, 4-F-Ph), (1,4-phenylene, -C=C-, 4-Cl-Ph), (1,4- 
phenylene, -C == C-, 4-Br-Ph), (1,4-phenylene, -C = C-, 4-CFa-Ph), (1,4- 
phenylene, -C = C-, 4-N0 2 -Ph), (1,4-phenylene, -C s C-, 4-NH 2 -Ph), (1,4- 

15 phenylene, -C=C-, 4-NHMe-Ph), (1,4-phenylene, -C=C-, 4-NMe 2 -Ph), (1,4- 
phenylene, -C=C-, 4-NHEt-Ph); (1,4-phenylene, -C=C-, 4-NMeEt-Ph), (1,4- 
phenylene, -CONH-, Ph), (1,4-phenylene, -CONH-, 4-Me-Ph), (1,4-phenylene, 
-CONII-, 4-Et-Ph), (1,4-phenylene, -CONH-, 4-nPr-Ph), (1,4-phenylene, - 
CONH-, 4-iPr-Ph), (1,4-phenylene, -CONH-, 4-nBu-Ph), (1,4-phenylene, - 

20 CONH-, 4-tBu-Ph), (1,4-phenylene, -CONH-, . 4-OMe-Ph), (1,4-phenylene, - 
CONH-, 4-OEt-Ph), (1,4-phenylene, -CONH-, 4-SMe-Ph), (1,4-phenylene, - 
CONH-, 4-F-Ph), (1,4-phenylene, -CONH-. 4-Cl-Ph), (1,4-phenylene, -CONH-, 
4-Br-Ph), (1,4-phenylene, -CONH-, 4-CF.vPh), (1,4-phenylene, -CONH-, 4- 
N0 2 -Ph), (1,4-phenylene, -CONH-, 4-NH 2 -Ph), (1,4-phenylene, -CONH-, 4- 

25 NHMe-Ph), (1,4-phenylene, -CONH-, 4-NMe 2 -Ph), (1,4-phenylene, -CONH-, 
4-NHEt-Ph), (1,4-phenylene, -CONH-, 4-NMeEt-Ph), (1,4-phenylene, -NHCO-, 
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Ph), (1,4-phenylene, -NHCO-, 4-Me-Ph), (1,4-phenylene, -NHCO-, 4-Et-Ph), 
(1,4-phenylene, -NHCO-, 4-nPr-Ph), (1,4-phenylene, -NHCO-, 4-iPr-Ph), (1,4- 
phenylene, -NHCO-, 4-nBu-Ph), (1,4-phenylene, -NHCO-, 4-tBu-Ph), (1,4- 
phenylene, -NHCO-, 4-OMe-Ph), (1,4-phenylene, -NHCO-, 4-OEt-Ph), (1,4- 
5 phenylene, -NHCO-, 4-SMe-Ph), (1,4-phenylene, -NHCO-, 4-F-Ph), (1,4- 
phenylene, -NHCO-, 4-Cl-Ph), (1,4-phenylene, -NHCO-, 4-Br-Ph), (1,4- 
phenylene, -NHCQ-, 4-CF 3 -Ph), (1,4-phenylene, -NHCO-, 4-NOz-Ph), (1,4- 
phenylene, -NHCO,, 4-NH 2 -Ph), (1,4-phenylene, -NHC0-, 4-NHMe-Ph), (1,4- 
phenylene, -NHCO-, 4-NMe 2 -Ph), (1,4-phenylene, -NHCO-, 4-NHEt-Ph), (1,4- 

10 phenylene, -NHCO-, 4-NMeEt-Ph), (1,4-phenylene, -Ql», Ph), (1,4-phenylene, 
--Q1", 4-Me-Ph), (1,4-phenylene, -Q1-, 4-Et-Ph), (1,4-phenylene, -Ql-, 4-nPr- 
Ph), (1,4-phenylene, -Q1-, 4-iPr-Ph), (1,4-phenylene, -Q1-, 4-nBu-Ph), (1,4- 
phenylene, -Q1-, 4-tBu-Ph), (1,4-phenylene, -Ql-, 4-OMe-Ph), (1,4-phenylene, 
-Q1-, 4-OEt-Ph), (1,4-phenylene, -Ql-, 4-SMe-Ph), (1,4-phenylene, -Ql-, 4-F- 

15 Ph), (1,4-phenylene, -Ql-, 4-Cl-Ph), (1,4-phenylene, -Ql-, 4-Br-Ph), (1,4- 
phenylene, -Ql-, 4-CF 3 -Ph), (1,4-phenylene, -Ql-, 4-N0 2 -Ph), (1,4-phenylene, 
-Q1-, 4-NH 2 -Ph), (1,4-phenylene, -Ql-, 4-NHMe-Ph), (1,4-phenylene, -Ql-, 4- 
NMe 2 -Ph), (1,4-phenylene, -Ql-, 4-NHEt-Ph), (1,4-phenylene, -Ql-, 4-NMeEt- 
Ph), (1,4-phenylene, -Q2-, Ph), (1,4-phenylene, -Q2-, 4-Me-Ph), (1,4-phenylene, 

20 -Q2-, 4-Et-Ph), (1,4-phenylene, -Q2-, 4-nPr-Ph), (1,4-phenylene, -Q2-, 4-iPr- 
Ph), (1,4-phenylene, -Q2-, 4-nBu-Ph), (1,4-phenylene, -Q2-, 4-tBu-Ph), (1,4- 
phenylene, -Q2-, 4-OMe-Ph), (1,4-phenylene, -Q2-, 4-OEt-Ph), (1,4-phenylene, 
-Q2-, 4-SMe-Ph), (1,4-phenylene, -Q2-, 4-F-Ph), (1,4-phenylene, -Q2-, 4-Cl-Ph), 
(1,4-phenylene, -Q2-, 4-Br-Ph), (1,4-phenylene, -Q2-, 4-CF 3 -Ph), (1,4- 

25 phenylene, -Q2-, 4-N0 2 -Ph), (1,4-phenylene, -Q2-, 4-NH 2 -Ph), (1,4-phenylene, 
-Q2-, 4-NHMe-Ph). (1,4-phenylene, -Q2-, 4-NMe 2 -Ph), (1,4-phenylene, -Q2-, 



28 



WO 00/58304 



PCT/JPOO/01708 - 



4-NHEt-Ph), (1,4-phenylene, -Q2-, 4-NMeEt-Ph), (1,4-phenylene, -Q3-, Ph), 
(1,4-phenylene, -Q3-, 4-Me-Ph), (1,4-phenylene, -Q3-, 4-Et-Ph), (1,4-phenylene, 
-Q3-, 4-nPr-Ph), (1,4-phenylene, -Q3-, 4-iPr-Ph), (1,4-phenylene, -Q3-, 4-nBu- 
Ph), (1,4-phenylene, -Q3-, 4-tBu-Ph), (1,4-phenylene, -Q3-, 4-OMe-Ph), (1,4- 
5 phenylene, -Q3-, 4-OEt-Ph), (1,4-phenylene, -Q3-, 4-SMe-Ph), (1,4-phenylene, 
-Q3-, 4-F-Ph), (1,4-phenylene, -Q3-, 4-Cl-Ph), (1,4-phenylene, -Q3-, 4-Br-Ph), 
(1,4-phenylene, -Q3-, 4-CF 3 -Ph), (1,4-phenylene, -Q3-, 4-N0 2 -Ph), (1,4- - 
phenylene, -Q3-, 4-NH 2 -Ph), (1,4-phenylene, -Q3-, 4-NHMe-Ph), (1,4- 
phenylene, -Q3-, 4-NMe 2 -Ph), (1,4-phenylene, -Q3-, 4-NHEt-Ph), (1,4- 

10 phenylene, -Q3-, 4-NMeEt-Ph), (1,4-phenylene, -Q4-, Ph), (1,4-phenylene, -Q4-, 
4-Me-Ph), (1,4-phenylene, -Q4-. 4-Et-Ph), (1,4-phenylene, -Q4-, 4-nPr-Ph), 
(1,4-phenylene, -Q4-, 4-iPr-Ph), (1,4-phenylene, -Q4-, 4-nBu-Ph), (1,4- 
phenylene, -Q4-, 4-tBu-Ph), (1,4-phenylene, -Q4-, 4-OMe-Ph), (1,4-phenylene, 
-Q4-, 4-OEt-Ph), (1,4-phenylene, -Q4-, 4-SMe-Ph), (1,4-phenylene, -Q4-, 4-F- 

15 Ph), (1,4-phenylene, -Q4-, 4-Cl-Ph), (1,4-phenylene, -Q4-, 4-Br-Ph), (1,4- 
phenylene, -Q4-, 4-CFs-Ph), (1,4-phenylene, -Q4-, 4-N0 2 -Ph), (1,4-phenylene, 
-Q4-, 4-NH 2 -Ph), (1,4-phenylene, -Q4-, 4-NHMe-Ph), (1,4-phenylene, -Q4-, 4- 
NMe 2 -Ph), (1,4-phenylene, -Q4-, 4-NHEt-Ph), (1,4-phenylene, -Q4-, 4-NMeEt- 
Ph), (1,4-phenylene, -Q5-, Ph), (1,4-phenylene, -Q5-, 4-Me-Ph), (1,4-phenylene, 

20 -Q5-, 4-Et-Ph), (1,4-phenylene, -Q5-, 4-nPr-Ph), (1,4-phenylene, -Q5-, 4-iPr- 
Ph), (1,4-phenylene, -Q5-, 4-nBu-Ph), (1,4-phenylene, -Q5-, 4-tBu-Ph), (1,4- 
phenylene, -Q5-, 4-OMe-Ph), (1,4-phenylene, -Q5-, 4-OEt-Ph), (1,4-phenylene, 
-Q5-, 4-SMe-Ph), (1,4-phenylene, -Q5-, 4-F-Ph), (1,4-phenylene, -Q5-, 4-Cl-Ph), 
(1,4-phenylene, -Q5-, 4-Br-Ph), (1.4-phenylene, -Q5-, 4-CF 3 -Ph), (1.4- 

25 phenylene, -Q5-, 4-N0 2 -Ph), (1,4-phenylene, -Q5-, 4-NH 2 -Ph), (1,4-phenylene, 
-Q5-, 4-NHMe-Ph), (1,4-phenylene, -Q5-, 4-NMe 2 -Ph). (1,4-phenylene, -Q5-, 
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4-NHEt-Ph), (1,4-phenylene, -Q5-, 4-NMeEt-Ph), (1,4-phenylene, -Q6-, Ph), 
(1,4-phenylene, -Q6-, 4-Me-Ph), (1,4-phenylene, -Q6-, 4-Et-Ph), (1,4-phenylene, 
-Q6-, 4-nPr-Ph), (1,4-phenylene, -Q6-, 4-iPr-Ph), (1,4-phenylene, -Q6-, 4-nBu- 
Ph), (1,4-phenylene, -Q6-, 4-tBu-Ph), (1,4-phenylene, -Q6-, 4-OMe-Ph), (1,4- 
5 phenylene, -Q6-, 4-OEt-Ph), (1,4-phenylene, -Q6-, 4-SMe-Ph), (1,4-phenylene, 
-Q6-, 4-F-Ph), (1,4-phenylene, -Q6-, 4-Cl-Ph), (1,4-phenylene, -Q6-, 4-Br-Ph), 
(1,4-phenylene, -Q6-, 4-CFs-Ph), (1,4-phenylene, -Q6-, 4-N0 2 -Ph), (1,4- 
phenylene, -Q6-, 4-NHz-Ph), (1,4-phenylene, -Q6-, 4-NHMe-Ph), (1,4- 
phenylene, -Q6-, 4-NMe 2 -Ph), (1,4-phenylene, -Q6-, 4-NHEt-Ph), (1,4- 

10 phenylene, -Q6-, 4-NMeEt-Ph), (1,4-phenylene, -Q7-, Ph), (1,4-phenylene, -Q7-, 
4-Me-Ph), (1,4-phenylene, -Q7-, 4-Et-Ph), (1,4-phenylene, -Q7-, 4-nPr-Ph), 
(1,4-phenylene, -Q7-, 4-iPr-Ph), (1,4-phenylene, -Q7-, 4-nBu-Ph), (1,4- 
phenylene, -Q7-, 4-tBu-Ph), (1,4-phenylene, -Q7-, 4-OMe-Ph), (1,4-phenylene, 
-Q7-, 4-OEt-Ph), (1,4-phenylene, -Q7-, 4-SMe-Ph), (1,4-phenylene, -Q7-, 4-F- 

15 Ph), (1,4-phenylene, -Q7-, 4-Cl-Ph), (1,4-phenylene, -Q7-, 4-Br-Ph), (1,4- 
phenylene, -Q7-, 4-CF 3 -Ph), (1,4-phenylene, -Q7-, 4-N0 2 -Ph), (1,4-phenylene, 
-Q7-, 4-NH 2 -Ph), (1,4-phenylene, -Q7-, 4-NHMe-Ph), (1,4-phenylene, -Q7-, 4- 
NMe 2 -Ph), (1,4-phenylene, -Q7-, 4-NHEt-Ph), (1,4-phenylene, -Q7-, 4-NMeEt- 
Ph), (2,5-thiophen-diyl, -CH 2 -, Ph), (2,5-thiophen-diyl, -CH 2 -, 4-Me-Ph), (2,5- 

20 thiophen-diyl, -CH 2 -, 4-Et-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-nPr-Ph), (2,5- 
thiophen-diyl, -CH 2 -, 4-iPr-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-nBu-Ph), (2,5- 
thiophen-diyl, -CH 2 -, 4-tBu-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-OMe-Ph), (2,5- 
thiophen-diyl, -CH 2 -. 4-OEt-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-SMe-Ph), (2,5- 
thiophen-diyl, -CH 2 -, 4-F-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-Cl-Ph), (2,5- 

25 thiophen-diyl, -CH 2 -. 4-Br-Ph), (2,5-thiophen-diyl, -CH 2 -, 4-CF 3 -Ph), (2,5- 
thiophen-diyl. -CH 2 -. 4-N0 2 -Ph), (2,5-thiophen-diyl, -CH 2 -, 4-NH 2 -Ph), (2,5- 
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thiophen-diyl, -CH 2 - ; 4-NHMe-Ph), (2,5-thiophen-diyl, -CH 2 -, '4-NMe 2 -Ph), 
(2,5-thiophen-diyl, -CH 2 -, 4-NHEt-Ph), (2,5-thiophen-diyl, -CH2-, 4-NMeEt- 
Ph), (2,5-thiophen-diyl.. -CH=CH-, Ph), (2,5-thiophen-diyl, -CH=CH-, 4-Me-Ph), 
(2,5-thiophen-diyl, -CH=CH-, 4-Et-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-nPr- 
5 Ph), (2,5-thiophen-diyl, -CH=CH-, 4-iPr-Ph), (2,5-thiophen-diyl, -CH=CH-, 4- 
nBu-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-tBu-Ph), (2,5-thiophen-diyl, - 
CH=CH-, 4-OMe-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-OEt-Ph), (2,5-thiophen- 
diyl, -CH=CH-, 4-SMe-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-F-Ph), (2,5- 
thiophen-diyl, -CH=CH-, 4-Cl-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-Br-Ph), 

10 (2,5-thiophen-diyl, -CH=CH-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -CH=CH-, 4- 
N0 2 -Ph), (2,5-thiophen-diyl, -CH=CH-, 4-NH 2 -Ph), (2,5-thiophen-diyl, - 
CH=CH-, 4-NHMe-Ph), (2,5-thiophen-diyl, -CH=CH-, 4-NMe 2 -Ph), (2,5- 
thiophen-diyl, -CH=CH-, 4-NHEtrPh), (2,5-thiophen-diyl, -CH=CH-, 4- 
NMeEt-Ph), (2,5-thiophen-diyl, -C=C-, Ph), (2,5-thiophen-diyl, -C=C-, 4- 

15 Me-Ph), (2,5-thiophen-diyl, -C = C-, 4-Et-Ph), (2,5-thiophen-diyl, -C=C-, 4- 
nPr-Ph), (2,5-thiophen-diyl, -C=C-, 4-iPr-Ph), (2,5-thiophen-diyl, -C^C-, 4- 
nBu-Ph), (2,5-thiophen-diyl, -C=C-, 4-tBu-Ph), (2,5-thiophen-diyl, -C = C-, 4- 
OMe-Ph), (2,5-thiophen-diyl, -C=C-, 4-OEt-Ph), (2,5-thiophen-diyl, -C=C-, 
4-SMe-Ph), (2,5-thiophen-diyl, -C=C-, 4-F-Ph), (2,5-thiophen-diyl, -C=C-, 4- 

20 Cl-Ph), (2,5-thiophen-diyl, -C=C-, 4-Br-Ph), (2,5-thiophen-diyl, -C=C-, 4- 
CFa-Ph), (2,5-thiophen-diyl, -CsC-, 4-N0 2 -Ph), (2,5-thiophen-diyl, -C=C-, 4- 
NH 2 -Ph), (2,5-thiophen-diyl, -C=C-, 4-NHMe-Ph), (2,5-thiophen-diyl, -C=C-, 
4-NMe 2 -Ph), (2,5-thiophen-diyl, -C=C-, 4-NHEt-Ph), (2,5-thiophen-diyl, -C = 
C-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -CONH-, Ph), (2,5-thiophen-diyl, - 

25 CONH-, 4-Me-Ph), (2,5-thiophen-diyl, -CONH-, 4-Et-Ph), (2,5-thiophen-diyl, - 
CONH-. 4-nPr-Ph), (2,5-thiophen-diyl, -CONH-, 4-iPr-Ph), (2.5-thiophen-diyl, 
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-C0NH-, 4-nBu-Ph), (2,5-thiophen-diyl, -CONH-, 4-tBu-Ph), (2,5-thiophen- 
diyl, -CONH-, 4-OMe-Ph), (2,5-thiophen-diyl, -CONH-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -CONH-, 4-SMe-Ph), (2,5-thiophen-diyl, -CONH-, 4-F-Ph), 
(2,5-thiophen-diyl, -CONH-, 4-Cl-Ph), (2,5-thiophen-diyl, -CONH-, 4-Br-Ph), 
5 (2,5-thiophen-diyl, -CONH-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -CONH-, 4-N0 2 - 
Ph), (2,5-thiophen-diyl, -CONH-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -CONH-, 4- 
NHMe-Ph), (2,5-thiophen-diyl, -CONH-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, - 
CONH-, 4-NHEt-Ph), (2,5-thiophen-diyl, -CONH-, 4-NMeEt-Ph), (2,5- 
thiophen-diyl, -NHCO-, Ph), (2,5-thiophen-diyl, -NHCO-, 4-Me-Ph), (2,5- 

10 thiophen-diyl, -NHCO-, 4-Et^Ph), (2,5-thiophen-diyl, -NHCO-, 4-nPr-Ph), 
(2,5-thiophen-diyl, -NHCO-, 4-iPr-Ph), (2,5-thiophen-diyl, -NHCO-, 4-nBu-Ph), 
(2,5-thiophen-diyl, -NHCO-, 4-tBu-Ph), (2,5-thiophen-diyl, -NHCO-, 4-OMe- 
Ph), (2,5-thiophen-diyl, -NHCO-, 4-OEt-Ph), (2,5-thiophen-diyl, -NHCO-, 4- 
SMe-Ph), (2,5-thiophen-diyl, -NHCO-, 4-F-Ph), (2,5-thiophen-diyl, -NHCO-, 

15 4-Cl-Ph), (2,5-thiophen-diyl, -NHCO-, 4-Br-Ph), (2,5-thiophen-diyl, -NHCO-, 
4-CF3-Ph), (2,5-thiophen-diyl, -NHCO-, 4-N0 2 -Ph), (2,5-thiophen-diyl, - 
NHCO-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -NHCO-, 4-NHMe-Ph), (2,5-thiophen- 
diyl, -NHCO-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -NHCO-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -NHCO-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q1-, Ph), (2,5- 

20 thiophen-diyl, -Q1-, 4-Me-Ph), (2,5-thiophen-diyl, -Ql-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q1-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q1-, 4-nBu-Ph), (2,5-thiophen-diyl, -Ql-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Ql-, 4-OMe-Ph), (2,5-thiophen-diyl, -Ql-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Ql-, 4-SMe-Ph), (2,5-thiophen-diyl, -Ql-, 4-F-Ph), (2,5- 

25 thiophen-diyl, -Ql-, 4-Cl-Ph), (2,5-thiophen-diyl. -Ql-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Ql-, 4-CFs-Ph), (2,5-thiophen-diyl. -Ql-, 4-N0 2 -Ph), (2,5- 
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thiophen-diyl, 


-Q1-, 


4-NH 2 -Ph), (2,5-thiophen-diyl, • 


■Qi-, 


4-NHMe-Ph), 


(2,5- 




thiophen-diyl, 


-Q1-, 


4-NMe2-Ph), (2,5-thiophen-diyl, 


-Qi-, 


4-NHEt-Ph), 


(2,5- 




thiophen-diyl, 


-Ql- 


, 4-NMeEt-Ph), (2,5-thiophen- 


diyl, 


-Q2-, Ph), 


(2,5- 




thiophen-diyl, 


-Q2- 


, 4-Me-Ph), (2,5-thiophen-diyl, 


-Q2 


-, 4-Et-Ph), 


(2,5- 


5 


thiophen-diyl, 


-Q2-, 


4-nPr-Ph), (2,5-thiophen-diyl, 


-Q2 


•, 4-iPr-Ph), 


(2,5- 




thiophen-diyl, 


-Q2-, 


4-nBu-Ph), (2,5-thiophen-diyl, 


-Q2- 


, 4-tBu-Ph), 


(2,5- 




thiophen-diyl, 


-Q2-, 


4-OMe-Ph), (2,5-thiophen-diyl, 


-Q2- 


, 4-OEt-Ph),' 


(2,5- 




thiophen-diyl, 


-Q2-, 


4-SMe-Ph), (2,5-thiophen-diyl, -Q2-, 4-F-Ph), 


(2,5- 




thiophen-diyl, 


-Q2- 


, 4-Cl-Ph), (2,5-thiophen-diyl, 


-Q2- 


, 4-Br-Ph), 


(2,5- 


10 


thiophen-diyl, 


-Q2-. 


4-CF 3 -Ph), (2,5-thiophen-diyl, 


-Q2-, 


, 4-N0 2 -Ph), 


(2,5- 




thiophen-diyl, 


-Q2-, 


4-NH 2 -Ph), (2,5-thiophen-diyl, - 


Q2-, 


4-NHMe-Ph), 


(2,5- 




thiophen-diyl, 


-Q2-, 


4-NMe 2 -Ph), (2,5-thiophen-diyl, 


-Q2-, 


4-NHEt-Ph), 


(2,5- 




thiophen-diyl, 


-Q2- 


, 4-NMeEt-Ph), (2,5-thiophen-diyl, 


-Q3-, Ph), 


(2,5- 




thiophen-diyl, 


-Q3-, 


4-Me-Ph), (2,5-thiophen-diyl, 


-Q3 


-, 4-Et-Ph), 


(2,5- 


15 


thiophen-diyl, 


-Q3-, 


4-nPr-Ph), (2,5-thiophen-diyl, 


-Q3- 


, 4-iPr-Ph), 


(2,5- 




thiophen-diyl, 


-Q3-, 


4-nBu-Ph), (2,5-thiophen-diyl, 


-Q3- 


, 4-tBu-Ph), 


(2,5- 




thiophen-diyl, 


-Q3-, 


4-OMe-Ph), (2,5-thiophen-diyl, 


-Q3- 


, 4-OEt-Ph), 


(2,5- 




thiophen-diyl, 


-Q3-, 


4-SMe-Ph), (2,5-thiophen-diyl, -Q3-, 4-F-Ph), 


(2,5- 




thiophen-diyl, 


-Q3-, 


, 4-Cl-Ph), (2,5-thiophen-diyl. 


-Q3- 


, 4-Br-Ph), 


(2,5- 


20 


thiophen-diyl, 


-Q3-, 


4-CF 3 -Ph), (2,5-thiophen-diyl, 


-Q3-, 


4-N0 2 -Ph), 


(2,5- 




thiophen-diyl, 


-Q3-, 


4-NH 2 -Ph), (2,5-thiophen-diyl, - 


Q3-, 


4-NHMe-Ph), 


(2,5- 




thiophen-diyl, 


■Q3-, 


4-NMe 2 -Ph), (2,5-thiophen-diyl, 


-Q3-, 


4-NHEt-Ph), 


(2,5- 




thiophen-diyl, 


-Q3- ; 


, 4-NMeEt-Ph), (2,5-thiophen-diyl, 


-Q4-, Ph), 


(2,5- 




thiophen-diyl. 


-Q4-, 


4-Me-Ph), (2,5-thiophen-diyl, 


-Q4 


•, 4-Et-Ph), 


(2,5- 


25 


thiophen-diyl, 


-Q4-, 


4-nPr-Ph), (2,5-thiophen-diyl, 


-Q4- 


, 4-iPr-Ph), 


(2,5- 




thiophen-diyl, 


-Q4-, 


4-nBu-Ph), (2,5-thiophen-diyl. 


-Q4- 


, 4-tBu-Ph), 


(2,5- 
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thiophen-diyl, -Q4-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q4-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q4-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q4-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q4-, . 4-Cl-Ph), (2,5-thiophen-diyl, -Q4-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q4-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q4-, 4-N0 2 -Ph), (2,5- 
5 thiophen-diyl, -Q4-, 4-NHs-Ph), (2,5-thiophen-diyl, -Q4-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q4-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q4-, 4-NHEt-Ph), (2,5- 
thiophen-diy], -Q4-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q5-, Ph), (2,5- 
thiophen-diyl, -Q5-, 4-Me-Ph), (2,5-thiophen-diyl, -Q5-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q5-, 4-iPr-Ph), (2,5- 

10 thiophen-diyl, -Q5-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q5-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q5-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q5-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q5-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q5-, 4-N0 2 -Ph), (2,5- 

15 thiophen-diyl, -Q5-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q5-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q5-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q5-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q6-, Ph), (2,5- 
thiophen-diyl, -Q6-, 4-Me-Ph), (2,5-thiophen-diyl, -Q6-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q6-, 4-iPr-Ph), (2,5- 

20 thiophen-diyl, -Q6-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q6-, 4-tBu-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q6-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q6-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-Cl-Ph), (2,5-thiophen-diyl, -Q6-, 4-Br-Ph), (2,5- 
thiophen-diyl, -Q6-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q6- ? 4-N0 2 -Ph), (2,5- 

25 thiophen-diyl, -Q6-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q6-, 4-NHMe-Ph), (2,5- 
thiophen-diyl, -Q6-. 4-NMe 2 -Ph), (2,5-thiophen-diyl. -Q6-, 4-NHEt-Ph), (2,5- 



34 



WO 00/58304 



PCT/JPOO/01708- 



thiophen-diyl, -Q6-, 4-NMeEt-Ph), (2,5-thiophen-diyl, -Q7-, Ph), (2,5- 
thiophcn-diyl, -Q7-, 4-Me-Ph), (2,5-thiophen-diyl, -Q7-, 4-Et-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-nPr-Ph), (2,5-thiophen-diyl, -Q7-, 4-iPr-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-nBu-Ph), (2,5-thiophen-diyl, -Q7-, 4-tBu-Ph), (2,5- 
5 thiophen-diyl, -Q7-, 4-OMe-Ph), (2,5-thiophen-diyl, -Q7-, 4-OEt-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-SMe-Ph), (2,5-thiophen-diyl, -Q7-, 4-F-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-CI-Ph), (2,5-thiophen-diyl, -Q7-, 4-Br-i>h), (2,5- 
thiophen-diyl, -Q7-, 4-CF 3 -Ph), (2,5-thiophen-diyl, -Q7-, 4-N0 2 -Ph), (2,5- 
thiophen-diyl, -Q7-, 4-NH 2 -Ph), (2,5-thiophen-diyl, -Q7-, 4-NHMe-Ph), (2,5- 
10 thiophen-diyl, -Q7-, 4-NMe 2 -Ph), (2,5-thiophen-diyl, -Q7-, 4-NHEt-Ph), (2,5- 
thiophen-diyl, -Q7-, 4-NMeEt-Ph) 

t&%iM i mmp- 2<Dwm.tmm. 

MMP-2 it Calbiochem-Novabiochem International, Inc. <fc t> MA L1t„ 

15 MMP <Dmmm&mi£&it, C. Graham Knight, Frances Willenbrock and 
Gillian Murphy : A novel coumarin-labelled peptide for sensitive continuous 
assays of the matrix metalloproteinases : FEBS LETT., 296, (1992), .263-266 
(D^it^m Cfc. &W : MOCAc-Pro-Leu-Gly-Leu-A 2 Pr(DNP)-Ala-Arg-NH2 14 
Peptide Institute, Inc. Osaka, Japan SrfflVfc,, (B. § ffl 0) T y ± <4 (4 l o <D it 

(a) ifi^figst), s?-^(MMPs), mmm 

(b) s^(-a-^ss),. mmm 

(C) Sg(-g-^SIf), gfil(MMPs) 

(d) si(^^if) 

KtF<%)= (1-(A-B)/(C-D)) X 100 
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No. 


ICeo(nM) 


fli^to No. 


ICso (jiM) 


A-l 


0.386 


A-8 


1.8 


A-2 


0.0108 


A-9 


0.00234 


A-4 


0.11 


A- 10 


0.98 


A-5 


0.00153 


A- 12 


0.275 


A-7 


0.0455 


A-13 


8.87 
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m.mm 
mnm 1 



fifc£ 5t (I) lOmg 
5 ?Lif§ 700 mg 
■zi~^*9-=f- 274 mg 
Hp C-L 16 mg 



1000 mg 

s£ ( I ) T*ii:b$ft3-fb-&tJi:?LI!£ 6 0^ yya©^S^CIto n->^ 
io ^-f^i20^yi/iois^tit. :nf,$ V Sl^aCTfi^t £o ?g 

(WltlilSS ?LS0 . 5-1 mm) Lfc©*>, fcfcftfc 
15 eiT©fiS»*Mf %*'7-b^3ii5«|fflgc»|ft»iiSr4o 



S: ( i ) -e^toSibSfc^ifc lOmg 

?L$t 79 mg 

=>-v;*^-^ lOmg 

1/ ^^-7 *s A i mg 

20 100 mg 



55 (I) T&t>3*lft4b&4b* IL1§ 6 O^yvaffl^^^tlto n - > * 
V Si^aCTl^fj, 1 Ofggfc 1 0 0 mg£ 5 >* r-fe^C** 

* -So 

25 Sg$|tt3 



38 



WO 00/58304 



PCT/JP00/01708 - 



5t ( I ) VmfrtStlZit&V!) 15m g 
?L$t 90 mg 

^-f^T* 42 mg 

HPC-L 3mg 

5 150 mg 

a (i) -estj^hsft^ fLi4 6 0^yi/a©^5Mi;it„ 

1 2 0^ r>iOUlM:it. Ztib&mGLs S^*tHPC-L 

mm^mmLxm^. mm, szmtZo m^titzi&mmm.*mw&, ?©i5o 

m g £ 4 ^-SE-tf =7 > £ 7 -fe /l/fc3S8Cf 

10 

5£ ( I ) VMibZtl&fc'&y) lOmg 

?LS 90 mg 

^C^^-fe^Vn — ^ 30 mg 

15 CMC-Na 15mg 



5 mg 



20 



150 mg 

S (I) T-*fc$ft;Mb£^ CMC-Na 

*£situ 1 5 o m gcom.mzmzo 



39 



WO 00/58304 



PCT/JP00/01708 . 



1 . -jftSC ( I ) : 




5 + * Am&& : 




(5$*, R 5 «*MlJi^ tKDdr->, -Z-R 6 (5£* % Zli-O-s -S-, 

10 R'ttNHOH, bHD + i/, $ feateST";]/*;!/**^ ; 

R 3 fctm*S-g-, - ( C H 2 ) P - % -CH = CH- > -CsC-, -CO-, - C 
O-NH-, — N = N — „ — N ( R B ) - x -NH-CO-NH-, -NH-C 
15 O - , - S - , - SO,-, - S O 2 N H - , - SO s -NH-N=CH- > £ tc 
ttS : 



40 



WO 00/58304 



PCT/JPOO/01708- 



N = N 



^v*-. -M 



N N 



N O 

— i ^ + 



o — N 
V 

T'3lfc$ft£* (5$tK R B te7k*££«{gjf£7/U*,K p 1 2) ; 

5 ; 

fc£U R 2 *3<fctf R 3 ^* ttcim^-g-r-fcS R 4 «®^$tt-C^Tfc «fc 

2 . -&5£ (II): 



10 



QCOR 1 
SO z -R 7 



(RV 

A 




41 



WO 00/58304 



PCT/JP00/01708. 



RMi^.ft^ft&£bTS&£ftT^Tfc<fcOM7/Udr;K 5/^7^*, 
10 K IB* 7 A"* /no^v, - Fn, i/7 7, #/l-#=*v\ fo®.7A'*;V 

ttfi&7$/ x #t^tL<liit7 5/A;l't: = ;l/, 7->/K 7^*#'a 
M^$*iTV-»-C t> £ V>7 y — /V, l^$JltV>tti:V^fD7!i-/U, 

15 ?T-i>/. 7/S, Sfc{iS^$tl'CV - >"C , l)J;V , '^W^' K; 

Y'tt-csc-sfcea : 




N O O N 

20 flb^nsS; 

xttiii? £ fcii^MJi^) T-^^$n^a] X'/Tx^n^-fb-^ti^ ^o^rs 

3 . (III) : 



42 



WO 00/58304 



PCT/JP00/O17O8 



QCOR 1 
(m) 

S0 2 -R 10 

+ , ASI^JitfR MiM 13 illicit ; 
R ,0 iiSC : 

(R 9 )r 





J 

Y 2 it~ C = C-*fctt5t : 



:N 



N 




N O 



O N 



T*3tt>£ft££) T'3lfc>$*l*S] T-^£ft;Mb£$K ^O^^rStt^s *>U< 
10 4 . R 1 °#5$ : 



43 



WO 00/58304 



PCT/JP00/01708- 



<ff)r 



(R^r (R^r 




5 . AJ1#5£ : 



6. R >*st KD*3''T»»***JH 1 ~ 5 ©^1*n*»K:iB«8©{b^^, %(D%¥ 



44 



WO 00/58304 



PCT/JP00/01708 . 



8 . mxm i ~ 6 nut tifrzmmvih&VDZG&ij&ftt itttts^^D7 

i i. H*« l ~ 6 (D^ttifrizmm® fit i-rt^t^i^© 

io mmztc&^ffiMo 

15 14. 1 ~ 6 <D^tnA>lZ%&WL<Dib&<to*%%}J&ft£ fC^* f * ilgff U 



45 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/01708 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D401/12, C07D403/12, C07D409/12, A61K31/41, A61K31/454, 
A61K31/4725, A61K31/404, A61P43/00, A61P35/00, A61P19/02, A61P9/04 
A61P13/12, A61P29/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI C07D401/12, C07D403/12, C07D409/12, A61K31/41, A61K31/454, 



A61K31/4725, A61K31/404, A61P43/0Q, A61P35/00, 
A61P13/12, A61P29/00 



A61P19/02 , A61P9/04 , 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA (STN) 
REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



X 
A 



X 
A 



WO, 98/08815, Al (THE PROCTER & GAMBLE COMPANY) , 

05 March, 1998 (05.03.98), 
Claims 1 to 3, 8 to 10; pages 1 to 4; examples 93 to 98, 
110 to 113 

6 EP, 927161, Al 

US, 5318980, A (Bayer Aktiengesellschaf t ) , 
19 October, 1993 (19.10.93), 

examples 3 to 5, 12, 14, 15, 17, 18, 19, 21, 22; 24,26 
& JP, 6-41087, A & EP, 562261, A2 

6 DE, 4206043, Al 

US, 5254543, A (Bayer Aktiengesellschaf t) , 

07 June, 1994 (07.06.94), 
examples 4 to 9, 14 

& JP, 6-41081, A & EP, 557843, A2 
& DE, 4206045, Al 



1, 5, 7-14 
2-4, 6 



1, 5-7 
2-4, 8-14 



1, 5-7 
2-4, 8-14 



L] Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

'A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

W L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

'O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

M Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
10 April, 2000 (10.04.00) 


Date of mailing of the international search report 
18 April, 2000 (18.04.00) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



r^r PCT/JP00/0 1 708 



a. ftwcnm-tzftrntoftm MttiMMH (ipo) 

Int. CI 7 C07D401/12, C07D403/12, C07D409/12, A61K31/41, A61K31/454, A61K31/4725, A61K31/404, A61P43/00, 
A61P35/00, A61P19/02, A61P9/04, A61P13/12, A61P29/00 



waE*fTofc»/hH*» (mt&ftVFftM (ipc) ) : 

Int. CI 7 C07D401/12, C07D403/12. C07D409/12, A61K31/41, A61K31/454, A61K31/4725, A61K31/404, A61P43/00 
A61P35/00, A61P19/02, A61P9/04. A61P13/12, A61P29/00 



CA (STN) 
REGISTRY (STN) 



SUB**© 






X 
A 


WO, 98/08815, Al (THE PROCTER & GAMBLE COMPANY) 
05 3ji. 1998(05. 03. 98), 8»5ftJ®l-3, 8-10, S&1-4H, 
110-113 & EP, 927161, Al 


1, 5, 7-14 
2-4, 6 


X 
A 


US, 5318980, A (Bayer Aktiengesellschaft) 19. 10^. 1993 

(i9. io. 93), mnmzs, 12, 14, 15, 17, is, 19, 21, 22, 

24, 26 & JP, 6-41087, A & EP, 562261, A2 & DE, 4206043,. Al 


1, 5-7 
2-4, 8-14 


X 
A 


US, 5254543, A (Bayer Aktiengesellschaft) 07. 6j=|. 1994 
(07. 06. 94) MMWA-9, 14 & JP, 6-41081, A & EP, 557843, A2 
& DE, 4206045, Al 


1, 5-7 
2-4, 8-14 



v^ 0 



tlj «5fe**«fc»ji*afir5Attxtttt^s:tiko*ff 

X® (SSbSrfti-) 



10. 0 4. 0 0 


■mm. 1 8.04.00 


B^H^fFfr (ISA/JP) 
S${I#-S§- 100-8 915 
JMt»=f«:EBK8a«HHT 04#3f 


03-3581-1101 P 


4 P 


2 9 3 9 


<JiR 3 4 9 0 



MPCT/ISA/2 10 (^2^) (1 9 9 8^7^) 



